Abstract- Now-a-days
I. INTRODUCTION
In the high speed printed circuit board, the chips must be integrated in a single package. Electronic devices are becoming light weight and so demands of miniaturizing PCBs in this device increase. Now-a-days signal integrity has become a major issue. The signal quality is more important for the high speed products and the signal integrity analysis should ensure reliable transmission. The signal integrity issues include ringing, crosstalk, ground bounce, radiated emission and reflection [1] . One of the major issues is radiated emission. The radiated emission is the unintentional release of electromagnetic energy from a device. The emission from one device may interfere with the neighbouring device which would cause the circuit malfunction. The main source of the radiated emission is the common mode current. This radiated emission can be reduced by using the stitching capacitors [5] . It provides return current path of signal lines. It degrades the noise isolation or they suppress the signal distortion and decreases radiation emission. But it may cause internal reflection and resonance. By decreasing the distance between the ground plane and the signal traces, the radiation can be reduced but it may induce the coupling mechanism. Inorder to decrease the coupling, the ground guard fence was used between the microstrip lines and the disadvantage in using the ground guard fence is that, it increases the size of the printed circuit board. It is common to introduce slots in the reference plane to provide the DC isolation [6] . An asymmetrical grounded resonators technique was proposed to reduce the EMI for slot crossing differential signals. These asymmetric resonators with one end shorting to the ground plane provides efficient shorting path between the split planes at different frequencies. The vias were used at the one end of the resonators to electrically connect the resonators and the ground plane [1] .
In this paper, the asymmetric grounded resonators with interdigital capacitors is proposed to decrease the slot crossing differential signals. The grounded resonators are placed on the PCB by designing a stub with a shorting via connecting to the ground. The interdigital capacitors are placed at one end of the stub. These resonators provide the return current path and would acts as an inductor. The interdigial capacitors provide capacitance and this capacitance and inductance get cancelled and thus reduces the radiated emission.
II. RADIATED EMISSION ON PCB
Radiated emission is one of the major issues of signal integrity. Radiated emission is the unintensional discharge of electromagnetic energy from an electronic device. Radiated emission occurs when there is a via or a split or a bend in a trace. Emission from one device may cause malfunction in the neighbouring device. The main source of radiated emission is common mode noise. Common mode radiation and differential mode radiation arises when a differential signal crosses a slotted reference plane. The differential mode current and common mode current occurs in a parallel conductor. Common mode current are equal in magnitude and same in direction where as the differential mode current are equal in magnitude and opposite in direction. Common mode noise arises when the signal trace radiates energy with respect to the ground. It is result of undesired voltage drop in the circuit that causes some parts of the system to be at a common mode potential and it is harder to control than the differential mode radiation. Differential mode radiation is the result of current flowing around the loop formed by the conductor of the circuit. The common mode radiation can be reduced by minimizing the common mode current. This common mode current is controlled by minimizing the source voltage that drives the antenna, providing large common mode choke in series with the cable, shunting the current to ground and by shielding the cable. Fig 1 and Fig 2 shows the existing method. The insertion loss is about8dB and the return loss is -10dB. They are measured at a frequency of 4GHz. 
III. PROPOSED METHOD
The asymmetrical grounded resonators with interdigital capacitors and a shorting via are placed in a splitted reference plane. The method of realising a capacitor is by providing a slot in the middle of the conductive strip. This will act as a parallel plate capacitor which is known as the interdigital capacitor (IDC). The physical structure is shown in the Fig 3. The differential line with width, W and a space, S aymmetrically crosses its split reference plane with a width of, Ws. The distance between the centre of the differential line and the both end of the split is given by Lo and Ls respectively. The length and width is given by and . The height of substrate is H. The relative permittivity of the dielectric is . The grounded resonators are kept in parallel to the differential line in which one end of them is shorted with vias and the other end is connected with the interdigital capacitors. The width of the resonators is . The distance from the centre of the spacing between the differential lines to the resonator is given by and the dissimilar length of the resonators are denoted by and . These two grounded resonators have same characteristic impedance and a phase constant of used to control the transmission frequency. The resonators are designed using the following equations [1] 
And the phase constant,
βs=2 /λ
Where λ is defined as
λ is the wavelength of vacuum.
The gap between the interdigital capacitors are equal and if the gap between it decreases then the capacitance increases. Reducing the width of the finger reduces the required area but decreases the characteristic impedance of the line and so the effective capacitance decreases. If the length of the finger increases then the capacitance increases and so the board area gets increased. The number of fingers may range from 2 to 200.
The design of the interdigital capacitors is described. The effective capacitance can be found by three capacitive structures as shown in 
IV. RESULTS AND DISCUSSIONS
The ground plane has a dimension of 60 x 66mm. The height of the FR4 epoxy substrate is about 1.6mm. The length and width of the differential line is about 60mm and 1.27mm. The width of the split is given by 0.5mm. The asymmetric grounded resonators L_gro and L_grs are said to be 9.3mm and 12.5mm. The distance between the two differential lines is 0.51mm. The S_(gr )is about 10mm.The scattering parameters are used to study the characteristics of common mode radiation. The return loss and insertion loss are defined by and . They are derived by using the following equations [4] . The proposed structure is implemented using the Ansoft HFSS tool snapshot is shown in the Fig  5 . The Fig 6 and Fig 7 show the return loss and inserion loss of the proposed and the conventional models. These scattering parameters are simulated for the frequency range of 0 to 4 GHz. For the proposed model the insertion loss is -14dB and the return loss is found to be -2 dB. 
V. CONCLUSION
Thus the asymmetrical grounded resonators with the interdigital capacitors is designed and proposed using the Ansoft HFSS tool. The return loss, insertion loss and the field pattern are simulated for the proposed structure. At 4GHz, the return loss shows a reduction of about 6 dB and the insertion loss increases approximately 2 dB. The physical dimensions for the stub and the interdigital capacitors are determined by using the design theory.
